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Actuator 

The present invention relates to actuators, in particular power actuators for 
operating lock mechanisms of vehicle doors and other closures. 

Such power operated lock mechanisms commonly form part of a central locking 
system of the vehicle whereby locking or unlocking of some or all doors or other closures 
can be effected from a single control station actuated from within or outside the vehicle as 
by a coded infra red or other remote input device. The lock mechanism and associated 
power actuator will provide for manual operation whereby respective doors can be locked 
and unlocked using a conventional internal sill button or other manually operated input 
element, and, maybe by manual operation of a cylinder or key controlled exterior lock. 

An object of the present invention is to provide an improved form of actuator. 

Thus according to the present invention there is provided an actuator including a 
rotatable worm wheel reversibly driveable by a. motor, the worm wheel being operably 
connectable to an output element by a drive transfer device, the output element being 
moveable between - a -first and second position, in which the drive transfer device is 
operably disconnectable from the output lever to allow independent movement of the 
output lever. 

According to another aspect of the present invention there is provided an actuator 
including a worm wheel being rotatable relative to a chassis of the actuator and being 
reversibly driveable by a motor, the worm wheel being operably connectable to an output 
element by a drive transfer device, the output element being moveable between a first and 
second position, in which a stop device acts operably between the worm wheel and chassis 
to stop the motor. 

According to another aspect of the present invention there is provided an actuator 
including a rotatable worm wheel reversibly driveable by a motor, the worm wheel being 
operably connectabiy to an output element by a drive transfer device, the output element 


being moveable between a first and second position, in which a stop device operates to stop 
the motor, in a forwards and reverse direction, the stop device including a forwards stop 
resiliency moveable relative to a reverse stop. 

The invention will now be described, by way of example only with reference to the 
accompanying drawings in which:- 

Figure 1 an exploded isometric view of part of an actuator according to the present 
invention; 

Figures 2 to 12 are partial plan views of the actuator of figure 1 ; 

Figures 1 3 to 1 5 are partial side elevation views of the actuator figure 1 ; 

Figure 16 shows the extent of movement of various components of the actuator of 
figure 1; and 

Figure 17 shows this drive transfer device of figure 1. 

With reference to figure 1 there is shown an actuator 10 having a housing 12, a 
worm wheel 13, a stop device 16, a drive transfer device 18 and an output element 20. 

Actuator 10 further includes a motor (not shown) having an output shaft (not" 
shown) upon which is mounted a pinion (not shown) for engagement with the periphery 
14A of the worm wheel 14. 

Housing 12 includes a motor recess 22 in which sits the motor, and a worm wheel 
recess 24 in which sits the worm wheel 14. 

Within the worm wheel recess is a first pivot pin 26. Furthermore the worm wheel 
recess includes first ramp 28 and second ramp 30 which are connected by plateau 32. 


Housing 12 further includes a second pivot pin 34. 

Worm wheel 14 includes a tooth periphery 14a (teeth of which are not shown for 

clarity). 

Worm wheel further includes boss 36 having abutments 38 and 40. 

A recess 42 is provided in a lower portion of the worm wheel and a hole 44 
provides communication between the upper surface of the boss 36 and the recess 42. 

The worm wheel further includes a central hole 46 in which is the positioned first 
pivot pin 26 to allow the worm wheel to rotate within the worm wheel recess 24. 

Stop device 16 includes first arm 48 and second arm 50. 

A forwards stop abutment 48 A is provided on the end of first arm 48 and a reverse 
stop abutment 50A is provided on the end-of second arm 50. 

Stop device 16 includes a hole 52 for mounting on second pivot pin 34 to allow the 
stop device to pivot about second pivot pin 34. 

A slot 54 is provided between the first and second arms and runs from the hole 52 
in the general direction of the first pivot pin 26. 

The stop device 16 is made from a resilient material and the slot 54 allows the 
^forward stop abutment 48A to move slightly relative to reverse stop abutment 50A (see 
especially figure 7) wherein the slot 54 has opened slightly when compared with say figure 
6. 

The output element 20 includes a central hole 56 for pivotally mounting the output 
element on the first pivot pin 26. 


The output element 20 further includes a first arm 58 which terminates in abutment 
60 and a second arm 62 which includes a recess 64 and first and second ramps 66 and 68. 

The drive transfer device 18 (shown schematically in figure 1, though in more detail 
in figure 17) includes a pin 70 having a lower shoulder 72 contained within pin housing 74. 
The drive transfer device 18 further includes a first spring 76 also contained within pin 
housing 74 and a second spring 78 mounted around the pin and within recess 42. It can be 
seen that the second spring 78 acts on pin housing 74 which in turn acts on shoulder 72 to 
bias the pin 70 downwards (when viewing figure 14) relative to the worm wheel. 
Furthermore the first spring 76 acts on a lower portion of the pin housing to bias the pin 70 
upwards towards the output element 20 (see especially figure 15). 

Operation of the actuator is as follows. 

Consideration of figure 2 shows that the output element 20 at position B whilst 
abutment 38 of the worm wheel rest upon reverse stop abutment 50A of the stop device 16. 
In this position the drive transfer device 1 8 is aligned with recess base 24A thus allowing 
both the first spring 76 and second spring 78 to become extended (see for example figure 
14). As such pin head 70 A sits below the output element 20. 

Actuation of the motor causes the worm wheel to move in a forwards (clockwise) 
direction when viewing figure 2, progressively through the position shown in figure 13, 
figure 3, figure 14, figure 4 to the position shown in figure 5. 

It should be noted that the forwards and reverse directions of the motor have been 
^chosen abitrilarly simply for ease of understanding of the invention. 

Consideration of figure 13 shows that the worm wheel has rotated, carrying with it 
the drive transfer device, such that the pin housing 74 is caused to ride up second ramp 30 
which results in second spring 78 becoming compressed and pin head 70 entering recess 64 
of the output element 20. 


Consideration of figure 3 shows that pin 70A has contacted an edge of recess 64 
resulting in the drive transfer device 1 8 transfering the rotational movement of the worm 
wheel 14 to the output element 20. Note that output element 20 has moved in a clockwise 
direction from position B. 

During this movement a lower edge of the pin housing 74 slides along plateau 32 
thus ensuring that pinhead 70 A is maintained in recess 64. 

Consideration of figures 14 and 4 show different views of the actuator in the same 
position. It should be noted that pin housing has moved from plateau 32 down first ramp 
28 and is opposite recess base 24a. This allows first spring 76 to extend thus lowering pin 
head 70 A from within recess 64 and disengaging drive between the worm wheel and the 
output element. The first ramp 28 is arranged such that the output element 20 is rotated to 
position A, but no further. In this position abutment 60 of output element 20 has contacted 
the end of second arm 50 of the stop device causing it to rotate slightly in an anticlockwise 
direction (compare figure 2 and figure 4). 

Continued operation of the motor causes the worm wheel alone to rotate to the 
position as shown in figure 5 whereupon abutment 40 contacts forward stop abutment 48A 
which stops the motor by causing it to stall momentarily until the power to the motor is 
stopped. 

By driving the motor in a reverse direction the worm wheel 14, stop device 16, 
drive transfer device 18 and output element 20 can be returned to the position as shown in 
figure 2. 

However, starting at the position shown in figure 5, it is also possible to manually 
move the output element 20 anticlockwise from position A as shown in figure 5 to position 
B as shown in figure 6, since at no time during this movement does pin head 70A engage 
recess 64. 


Where power operation is required to move the output element 20 from postion B 
to position A, the motor is actuated to drive the worm wheel in the clockwise direction. In 
particular consideration of such powered movement from postion shown in figure 6 to the 
position shown in figure 7 shows that during this time the drive transfer device is always 
opposite recess base 24A and hence pin head 70A is in a lowered position and can pass 
under first arm 58 of output element 20. 

Continued clockwise movement of the worm wheel causes the radially outer edge 
36a to move past the end of second arm 50, causing the second arm 50 to spring radially 
outwards in doing so. Note that as shown in figure 7 the end of first arm 48 cannot move 
radially inwards since it is prevented from doing so by abutment 60 of the output element 
20. 

Continued clockwise movement of the worm wheel through the position shown in 
figure 8 to the position shown in figure 9 moves the output element to position A. Note 
that the position shown in figure 8 is identical to the position shown in figure 3 and the 
position shown in figure 9 is identical to the position shown in figure 5. 

Consideration of figure 10 shows the output element 20 in position B (in fact the 
position shown in figure 10 is identical to the position shown in figure 2). 

Whilst it is possible to manually move the output element 20 from position B to 
position A as described above it is also possible to move the output element 22 to a 
position intermediate position A and B (see figure 1 1). 

- Subsequent powered operation of the worm wheel in a forward direction (clockwise 

when viewing figure 12) causes the pin housing 74 to ride up second ramp 30 resulting in 
pin head 70A progressively projecting from the top surface from boss 36. However, 
because the output element 20 has been moved to an intermediate position pin head 70A 
rises outside recess 64. However, continued rotation of the worm wheel causes pin head 
70A to engage first ramp 66 which results in a camming action forcing pin head 70A 
downwards and compressing first spring 76 until such time as pin head 70A aligns with 


recess 64 whereupon first spring 76 can expand and push pin head 70A into recess 64, and 
this is inspite of fact that pin housing 74 is on plateau 32. 

Thus even when the output element is manually moved to an intermediate position 
the actuator can still function properly and does not jam. 


Considering of figure 1 6 shows the output element 20 in its extreme positions. 
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Claims 

An actuator including a rotatable worm wheel reversibly driveable by a motor, the 
worm wheel being operably connectable to an output element by a drive transfer 
device, the output element being moveable between a first and second position, in 
which the drive transfer device is operably disconnectable from the output lever to 
allow independent movement of the output lever. 

An actuator as defined in claim 1 in which one or more ramps effect the operable 
connection and/or disconnection of the drive transfer device with the output element. 

An actuator as defined in claims 1 or 2 in which the drive transfer device is operably 
reconnectable with the output lever following independent movement of the output 
lever. 

An actuator as defined in any preceding claim in which the drive transfer device 
includes a resiliently biased pin. 

An actuator as defined in any preceding claim in which the drive transfer device 
operates in a direction substantially perpendicular to a plane of rotation of the worm 
wheel to operably connect and disconnect the worm wheel to the output element. 

An actuator including a worm wheel being rotatable relative to a chassis of the actuator 
and being reversibly driveable by a motor, the worm wheel being operably connectable 
to an output element by a drive transfer device, the output element being moveable 
between a first and second position, in which a stop device acts operably between the 
worm wheel and chassis to stop the motor. . 

An actuator as defined in Claim 6 in which the stop device includes a forwards stop 
which operates to stop the motor in a forwards direction and also includes a reverse 
stop to which operates to stop the motor in a reverse direction. 


8. An actuator as defined in claim 7 in which the stop device is moveable relative to the 
chassis to provide for the forwards and reverse stops. 

9. An actuator as defined in claim 8 in which the stop device is moved by the output 
element. 

10. An actuator as defined in any one of claims 7 to 9 in which the forwards stops is 
resiliently mounted relative to the reverse stop. 

11. An actuator including a rotatable worm wheel reversibly driveable by a motor, the 
worm wheel being operably connectably to an output element by a drive transfer 
device, the output element being moveable between a first and second position, in 
which a stop device operates to stop the motor, in a forwards and reverse direction, the 
stop device including a forwards stop resiliently moveable relative to a reverse stop. 




V4- 





